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Abstract 
Purpose of this research has been the survey and assessment of the effects of infradian rhythms on the mood, attention and 
memory of students. Research sample consisted of all the students' girl in different grades of the high schools. A high school was 
selected from among the high schools in the district in cluster sampling method and tests were carried out on 100 student. 
Research tools were Andrei Rey's Test, Positive & Negative Affect Scales (PANAS) and stroop test. Research findings were 
analysed by using unavailable inferential and descriptive statistics methods. Research findings indicate that there is a significant 
difference among degrees of depression and attention within different months of a year. Moods of students were significantly 
different as among three quarters .Moreover, memory of a student varies among different months and quarters of a year. There is 
a significant difference among degrees of attention in different months of a year.  
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1. Introduction 
It can be known from long, broad and exact study of living organisms ranging from monocellular to human being 
that no fixed limits can be determined to numerous manifestations of activities of organisms. Observations say that a 
certain biological or physiological process involves alternating terms of hyperactivity and hypoactivity. A majority 
of these variables appear in a regular way in the way that such terms as biological rhythm or bioperiodique may be 
used to describe them. A large number of the aforesaid phenomena are fully known to us. Some examples of these 
phenomena have long been known and reported to be: heartbeat, respiration, the alternating rhythm of sleep / 
waking, monthly periods of women's menorrhage, flowering and fruiting of plants. However, scientific research in 
this area is almost recent. Following a congress held with the presence of great scholars in 1950 we have been able 
to include chronobiology or bioperiodiques within the scope of quantitative biology. (Rheinberg & Gutta Translated 
By: Afshar Naderi , 1991). 
The whole package of the developments regularly taking place in physiological factors at certain times of a day, 
month, or a year, are referred to as "biological" rhythms and the field of study of and analysis of biological rhythms 
is referred to as "chronobiology". These biological clocks are bundles of genes and protein products which regulate 
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various physiological processes all through our body. They provide for living creatures to be capable of doing 
anything within a proper time by a preparedness for and adaptation to the variations dependent on day and night in 
the physical environment. Biological clocks have genetic origin and they are controlled by nuclei in hypothalamus. 
These areas of brain adjust the temperature of nerve cells in a way appropriate to the harmony of rhythms. A 
prominent nature of these rhythms is that they are cyclic and they may create different rhythms depending on the 
lengths of various cycles (Heydarnia, Bambaeichi, Rahnama, 2008) Rhythms may have cycles of different lengths. 
Rheinberg and Gutta (1982), explain the cycles in this way : 1- Ultradian cycles are the high frequency rhythms 
including Oscillations of shorter durations ranging from fractions of a second and minutes to a few hours (shorter 
than 1 day); 2- Infradian cycles including low frequency rhythms with periods exceeding 24 hours (e.g. menorrhage 
and the approximately 7-day ovulation of mice); 3- Circadian cycles (round-the-clock cycles) with about 24-hour 
periods e.g.; variations in body temperature ; 4- Circannual cycles are cycles of about one year (Moghaddas et al., 
2008).  
Larriany et al (2009) suggested that circadian rhythms were important from such aspects as sleep waking cycle, 
body temperature, hormones level, cognition, attention and mood. Disorders in daily rhythms are strongly related 
with mood disorders. In addition to the aforesaid signs and features, strong depressive disorders and bipolar 
affective disorders give- effect to abnormal sleep/waking cycles, appetite abnormality and finally to abnormal social 
rhythms. Most signs of disorder have a 24-hour rhythm of sleep/waking, hunger, energy, concentration, and mood.  
Khoda Panahdeh,Vahid Harandi and Esmaeili Jazanabadi (2008) found in their study of seasonal model and 
circadian rhythm of fever and convulsion that the emergence of fever and convulsion among the children included in 
their study were more frequent in winter than in the other seasons of the year and that convulsion had clearly 
occupied more in the evening when considering the time within a circadian cycle. In a survey of circadian rhythms it 
was known that the occurrence of fever and convulsion was significantly more frequent within the periods 12:00- 
5:59 in the afternoon and 6:00 late afternoon 11:59 at night than within the time period 12:00 midnight 5:59AM and 
6:00AM  11:59Am. 
 Sharifi (1998) found in a survey of circadian and weekly variations of "attention" efficiency and mental activities 
of primary school students that significant variations in mental efficiency of students take place within days and 
weeks- meanwhile, fluctuations in mental activity vary with the increase in age. The results of economic and 
scientific status tests have their effects on efficiency variations and especially on mild efficiency variations. (Sharifi 
1998, quoted from Moghaddas et al., 2008). 
 
2. Research methodology 
     
The present research is a causal comparative study. Statistical universe consisted of all the students of different 
grades in the high schools under the authority of Tehran District 10 Education Department selected in a randomized 
method. Sample size of this research (450 students) was determined according to sample size determination table 
(Grejsi Morgan 1970, Quoted from Ardebili 1996, Vaziri et al., 2004) that is 100 subjects. Then, 50 students out of 
the total population of 450 students were selected in simple random sampling method and mere tested in several 
corrosions with a time clearance of 2-3 months in between the tests.  
The first group ( 50 persons) were tested within April, June and August , the second group (50 parsons) within 
the three months of May , July and September; and the third group ( 50 persons) which was not part of the aforesaid 
statistical universe, was subject to individual tests every month.  
To evaluate research hypotheses, there have been used descriptive statistical and inferential statistics methods 
subsequent to which an ANOVA variance analysis has been utilized. Measurement tools were: A -Andre Rey's test; 
B- Positive & Negative Affect scales (PANAS) C- Stroop color-words test.   
 
2.1. Andre' Rey's test  
 
"Complicated Geometric pictures" test was devised by professor Andre' Rey with the purpose of measurement of 
perceptual activity and sight memory ( Dadsetan, 2000) the card "A" of the Andre' Rey's test includes designs 
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consisting of 18 perceptual components an and it is utilized for those above 4 years of age. Of course it is more 
desirably used in for those above 7 years of age. The figure selected by this test has no certain meaning and its 
graphical realization is simple. However, complexity of quantitative structure of the figure is of a degree the 
necessitates the utilization of perceptual activity of the analyzer and organizer. In Iran, Mir Hashemi (1994) 
concluded at stability rate 0.63 significant at 5% with a certainty levels of 99% and 95% that Andre' Rey's test had 
the stability required. Abdi (1995) and karimi (2005) were accredited (Quoted from Sima Rostami, 2006). 
 
2.1.1. Positive and Negative Affect scales (PANAS) 
  
PANAS is a 20 item measurement tool designed for measurement of two affective dimensions that is negative 
affect (PANAS- N) and positive affect ( PANAS-P) ( Watson , Clark , 1988), each subscale bas 10 items the items 
are ranked on a 5- point scale ( 1- Very low none at all ) through 5 every high) . PANAS is a self-measurement tool 
which can measure both affective status and attributive status by a change in method of application. In case the 
theme frame refers to current week, affective alternative is measured and in case a longer time farm is considered, 
attributive alternative shall be measured. Overall range of scores is 10-50 for a subscale. subjects react to PANAS  
items based on their overall status in this study PANAS-N is used as a negative affect latent variable index and 
PANAS-P as a positive affect latent variable index- whereas there shall be needed a minimum of two objective 
indices per each latent variable in structural equation modeling and affirmative factor analysis ( brown et al 1998) 
therefore, two indices were in practice created for negative affect and positive affect by dividing in two halves of 
PANAS- N and PANAS-P from the viewpoint of psychometric indices this means that stability and validity of 
PANAS are desirable. Internal consistency rates (alpha rates) are 0.88 and 0.87 For PANAS-P and PANAS-N 
respectively. Test- retest stability with a time clearance of 8 weeks is 0.68 for PANAS-P and 0.71 for PANAS-N the 
two affects are independent from each other (Watson et al., 1998 quoted from Bakhshipoor and roodsari0 2003).  
21.1.1. Stroop Color-Word Test  
Stroop test was first devised in 1935 with the purpose of measurement of selective attention and cognitive 
flexibility. It is among the most important tests used in measurement of executive actions of individuals. It has been 
utilized with the purpose of measurement of reactive inhibition capability selective attention, cognitive variability 
and cognitive flexibility by numerous clinical groups in different studies. The computer determines precisely the 
reaction time in determining each word and also the numbers of correct and wrong answers. To score and comment 
the results obtained from the test the following points are assigned separately to congruent and incongruent 
stimulant groups. Validity of this has been reported to be within a range of 0.80  0.91 through a retest (Lezak et al., 
2004, Baron 2004; quoted from Mashhadi 2009). 
 
3. Results 
 
Table 1: ANOVA test for Negative Affect of students within 9 Groups 
 
Source of 
variance  
Sum of square 
roots  
Degree of 
freedom 
Mean square 
roots  
F value  Sig 
Intergroup  814.91 8 101.86 1.90 0.36 
Intergroup  40886.8 441 92.71   
Total  41701.29 449    
 
A comparison of mean scores of 9 groups of subjects in a negative affect by using analysis of variance  (ANOVA 
) indicated that there was no significant difference at P>0.05 level among the mean scores of the 9 groups with a 
degree of freedom ( df =8 )and f=1.90. 
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Table 2: ANOVA test for negative Affect of students in the three quarters (spring, summer, and autumn) 
 
Source of 
variance  
Sum of square 
roots  
Degree of 
freedom 
Mean square 
roots  
F value  Sig 
Intergroup  541.08 2 270.54 2.93 0.05 
Intergroup  4160.21 447 92.081   
Total  41701.29 449    
A comparison of mean scores of the three groups of subjects in the three quarters spring , summer, and autumn ) 
for negative affect by taking use of analysis of variance (ANOVA ) indicated that there was no significant difference 
among the mean scores of the three groups at a degree of freedom ( df=2)  F=1.90  and at P>0.05. 
 
Table 3: ANOVA test for the two areas of copying and memorized reproduction by the students in 9 groups 
 
Dependent  
variance  
Sum of square 
roots  
Degree of 
freedom 
Mean square 
roots  
F value  Sig 
Copying  1927.68 8 240.96 8.96 0.000 
Reproduction  34.49 8 134 4.01 0.58 
              P<0.01 
A 
of variance (ANOVA) indicated that there was a significant difference at a P>0.01 level among the mean scores of 
the 9groups at a degree of freedom (df=8) and F= 8.96.We compared mean scores of students for different months 
considering the significance of the Difference among mean scores of subjects in coping portion of Andre' Rey's test 
taking use of Schafer test. The result indicated that mean scores of students for copying in April was significantly 
different at a P <0.01 levels from those of September and December moreover, the difference between that of June 
was significant at P<0.01 level while the same applied to the difference between that of October and those of 
September and December. A comparison of mean scores of the 9 groups of subjects for the second portion of Andre' 
Rey's test by using analysis of variance (ANOVA) indicated that there was no significant difference at P>0.05 level 
among the mean scores of the 9 groups at a degree of freedom of (df =8) and F=4.01. 
 
Table 4: ANOVA test for the two areas of copying and memorized reproduction by students within the three quarters (spring, summer, and 
autumn) 
 
Dependent  
variance  
Sum of square 
roots  
Degree of 
freedom 
Mean square 
roots  
F value  Sig 
Copying  
Reproduction  
552.16 
628.67 
2 
2 
276.08 
314.033 
9.33 
0.878 
0.000 
0.416 
    
 A comparison of mean scores of the three groups of subjects obtained for copying portion of Andre' Rey's test in 
the three quarters of spring , summer and autumn taking use of analysis of variance (ANOVA) indicated that there 
was a significant difference at a P< 0.01 level among mean scores of the three groups with a degree freedom ( df=2) 
and F=9.33 . Moreover, a comparison of mean scores of the three groups of subjects for the second portion of Andre' 
Rey's test taking use of analysis of variance (ANOVA) indicated that a there was no significant difference, at P> 
0.05 level among the mean scores of the three groups with a degree of freedom (d f=2) and F= 0.878.  
Table 5- ANOVA test for a stroop experiment of the students within 9 months 
Dependent  variance Sum of 
square roots 
Degree of 
freedom 
Mean square 
roots 
F value Sig 
Congruent reaction time 
Incongruent reaction time  
254427.56 
186041.63 
8 
8 
31803.44 
232.55 
1.95 
1.04 
0.51 
0.39 
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Difference of reaction time 
Interference score  
105.147.97 
82.95 
8 
8 
13143.49 
10.36 
1.09 
3.30 
0.36 
0.001** 
            *P < 0.05, **P<0.01 
A comparison of mean scores of 9 groups of subjects fro reaction time difference portion Stroop test taking use of 
analysis of variance ( ANOVA) indicated that there was no significant difference at a P>0.05 level  among the 
scores of the 9 groups of subjects with df=8 and F=1.95 and1/.4 .A comparison of mean scores of 9 groups of 
subjects in for reaction time difference portion of Stroop test by using analysis of variance ( ANOVA) indicated that 
there was no significant difference at a P> 0.05 level among the mean scores of the three groups with df=8 and 
F=1.09. However, a comparison of mean scores of 9 groups of subjects fro test interference points an a portion of 
Stroop test was indicative of a significant difference at a P<0.05 level among the mean scores of 9 groups of 
subjects with df=8 and F= 3.30.  
  
Table 6- ANOVA test for the stroop test of students in the three quarters spring, summer, autumn 
 
Dependent  
variance  
Sum of 
square roots  
Degree of 
freedom 
Mean square 
roots  
F value  Sig 
Number of 
congruent reactions  
44923.61 2 22461.08 1.35 0.258 
Number of 
incongruent reactions  
55134.36 2 27567.8 1.24 0.289 
Reaction time 
difference  
2471.15 2 1235.57 8.26 0.903 
Interference score 
(points) 
52.27 2 2613 0.102 0.000 
    
The results from the analysis of variance of mean scores of three groups of subjects in the three quarters ( Spring, 
Summer, and autumn) for congruent reaction time and incongruent reaction time portion of Stroop test by using 
analysis of variance (ANOVA) indicated that there was no significant difference at a p>0.05 level among the mean 
scores of the three groups with df=2 , F=1.35 and F=1.24.  
A comparison of mean scores of 9 groups of subjects in three quarters ( spring , summer, and autumn ) for 
reaction time difference portion of Stroop test by using analysis of variance ( ANOVA) indicated that there was no 
significant difference at a P> 0.05 level among the mean scores of the three groups with df=2 and F=8.26. however , 
a comparison of mean scores of the three groups of subjects for interference score ( points ) portion of Stroop test 
indicated that there was a significant difference at a P<0.01 level among the mean scores of the three groups with 
df=2 and F=0.102. 
  
4. Discussion  
 
The results obtained indicate that there is a significant difference among the degrees of depression suffered by 
students in different months and seasons. There was also a significant difference among the affects of students in the 
three seasons (Spring, Summer, and autumn) that is , the highest negative affect was observed in the autumn and the 
lowest affect was observed in the summer. There was a significant difference among different months and seasons in 
respect of copying memory of students. The results are in line with sunders, research (1999) from one hand that 
showed there would be observed variation in the affect and behavior through various seasons; that the fact can in 
some cases result in seasonal affective disorders; that environmental effects such as humidity and hot air may bring 
summertime seasonal depression and that such people may develop suicidal inclinations and with Robert & Thayer's 
study (1989) from the other hand that concentrates on seasonal affective disorders and the use of phototherapy. 
Mistakes et al (2001) showed that there is a positive significant correlation between number of circadian cycle and 
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negative affect and statistical estimates of mean cyclic rhythms for systolic and diastolic blood pressure. Sharifi 
(1998)  states in his research that significant variations in mental efficiency of students occur within days and weeks. 
Meanwhile, mental fluctuations undergo changes with the increase in age. Results of economic and scientific testing 
of students have significant effects on efficiency of students especially on low levels of efficiency. Folkard et al., 
(1976) showed following a series of experiments that attention was a function of degree of complexity of degree of 
complexity of activity within the trend of changes in circadian cycle ( Sharifi 1980 quoted from Moghaddas et al 
2008) .  
Estaki, Oliaei Zand (2009) mention in their research that there was a significant difference between students of 
the two genres for short-term memory in different fumes of a day and that boys showed to have a higher 
performance than that of girls. Efficiency of short-term visual memory was better at 16:00 among girls and at 8:00 
and 11:00 among boys than in other times of a day. There was observed no difference among different hours of a 
day for short-term auditory memory of girls and boys.  
The research findings are generally indicative of the fact that such factors as the difference among months and 
seasons takes an important role in distribution of mental activities and has its own effects on the affect, attention, 
and mood. It is essential to take such elements into consideration in order to create an equilibrium is distribution of 
mental activities ( in education) depending on natural fluctuations in mental efficiency the difference among months, 
seasons and years should be considered in planning educational courses and their presentation. Educational planning 
by Ministry of education can be improved in case such variations are taken into consideration. By identification of 
variations in efficiency of students and determination of most appropriate time when such efficiency grows to an 
optimal point we may develop a correct and proper plan of educational activities. Such other elements as sleep-
waking cycle, nutritional elements, and biological rhythms are also to be considered.  
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